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$i,\partial_{l}\uparrow l+\Delta u=f(u)$ (NLS)
‘$\sqrt$‘ $=-$ . $1+n$ $\mathrm{R}\mathrm{x}\mathrm{R}^{n}$
$(t, x)\mapsto\uparrow\iota(t, x),$ $\partial_{t}=\partial/\partial t,$ $\Delta$ $\mathrm{R}^{n}$ , $f$
$f(0)=0$ . $f(\mathrm{t}l)$ P-\searrow , $1l^{p}$
$p$ , . $u$
. $(\mathrm{N}\mathrm{L}\mathrm{S})$ .
. NLS $\mathrm{R}^{n}$




. $\phi=u(0)$ I $=0$ $U(t)$
$\backslash \grave{\nearrow}=$. $\exp(i(t/2)\Delta)$ . $X$
( , , ), $n$ ,
( ) $X$
.
– , – $(p$
– $p$ ). (I)
$U(t)$ $X$ . $X$
$s$ ( ) $H^{s}=(1-\Delta)^{-S}/2L^{2}$ ,
( ) $\dot{H}^{S}=(-\Delta)^{-s/2}L^{2}$ ,
$s$ $\Sigma^{s}=H^{s}\cap \mathcal{F}(H^{S})$ ($F$ $\mathrm{R}^{n}$ ),
( ) $H^{s}$ $\Sigma S$ $H^{\infty},$ $S$ . NLS
$x$ :
Typeset by $A_{\mathrm{A}}\beta \mathrm{M}$





(a) $J_{\lrcorner}^{2}$ , $H^{1}$ -
, $\Sigma^{1}$ $D(-i,\nabla)\cap D(x)$
$N$ $Q(N)$ . (b)
If$2=D(-\triangle)$ $\mathrm{N}\mathrm{L}\mathrm{S}$ $L^{2}$ ,
$H^{1}=Q(-\triangle)$ $\mathrm{N}\mathrm{L}\mathrm{S}$ , $L^{2}$ (I)






. (a) (b) ( )
(c)
.
$H^{1},$ $\Sigma^{1},$ $H^{2},$ $L^{2}$ NLS
[1, 4, 5, 6, 14, 15, 18, 32, 34, 35]. $H^{s}$ $\Sigma^{s}$
[2, 10, 16, 17, 31]. [3, 7, 8, 11, 12, 13,
30] . $H^{s}$ NLS
Cazenave-Weissler [2], Kato [16] –
.
(i) $H^{s}$ $s$ ,
(ii) $\mathrm{R}^{n}$ $n$ ,
(iii) $f(\tau l)$ ,
$s\geq 0$ NLS





. $1+n$ $\mathrm{R}\mathrm{x}\mathrm{R}^{n}$ $u$ \mbox{\boldmath $\lambda$} $>0$ $u_{\lambda}$
$u_{\lambda}(t, x)=\lambda^{2/(p-1})(u\lambda 2t,$ $\lambda_{X)}$
$u$ NLS $u_{\lambda}$ NLS $\lambda>0$




(1a) $u$ . $u_{\lambda}$ . $\lambda$
.
.




(2a) $\tau\iota$ . $u_{\lambda}$ $\lambda$
(1a) .
(2b) $u$ . $u_{\lambda}$ $\lambda$
(1b) .
(3) $s=n/2-2/(_{\mathit{1}^{y-}}1)$ .
(3a) $tl$ . $u_{\lambda}$
\mbox{\boldmath $\lambda$} .
(3b) $u$ . $u_{\lambda}$
\mbox{\boldmath $\lambda$} .
(













$\text{ }p$ $H^{s}$ $\Leftrightarrow p<1+4/(n-2_{S})$
8 $I^{J_{c}=p(}\mathrm{C}S$) $=1+4/(n-2g),$ $p$ $s_{c}=s_{c}(P)=n/2-2/(p-1)$
. .
(7) $s\geq 0$ $J)_{\mathrm{C}}(S)$ $s<n/2$ $\mathrm{A}\mathrm{a}$ .
$(\triangleleft’)p>1$ $s_{c}(p)\geq 0$ $P\geq 1+4/n$ $\mathrm{A}^{\mathrm{N}}$ .
$s=0,1,2$ $p=1+4/n,$ $1+4/(n-2),$ $1+4/(n-4)$
[6, 14, 15, 34, 35] – . $p=1+4/n$
|u|4/nu NLS .
$p=1+4/(n-2)$ NLS
. $0\leq s<n/2$ $s$ Cazenave-Weissler
[2] $|u|^{p-1}u$ $\mathrm{N}\mathrm{L}\mathrm{S}$ .
$H^{s}$ $[s]+1<p$
. $[s]$ $s$ $[s]+1$
. Kato [16] :
$|f^{(k)}(_{\mathcal{Z}})|\leq C|z|p-k$ , $z\in \mathbb{C}$ ,
$k=0,1,$ $\cdots$ , $\dot{H}^{s}$
. . $f$




$C|z_{1}-z_{2}|p-\iota s]$ , $p<[s]+1$










$1+4/n\leq p_{1}\leq p_{2}\leq 1+4/(n-2_{S)}$ ,
$S<_{J}y_{1}$ .
$f$ $f=f_{1}+f_{2}$ $f_{j}$ ( $(A)_{p_{j^{S}}}$, . $s_{j}=s_{c}(p_{j})$
. $\epsilon>0$
$B^{s}(\epsilon)=\{\emptyset\in H^{S}; ||\phi;\dot{H}S_{j}||\leq\epsilon, .\dot{\gamma}=1,2\}$
. $\epsilon>0$ $\phi\in B^{s}(\epsilon)$ $\mathrm{N}\mathrm{L}\mathrm{S}$ ? $\mathrm{s}x(0)=\emptyset$









1 [2, 10, 16, 36]
$||U(\cdot)\emptyset;L^{q}(\mathrm{R};\dot{B}_{r}s)||\leq C||\phi;\dot{H}^{S}||$
. $s$ $(q, r)$ $0\leq 2/q=\delta(r)<1$
. $(A)_{p,s}$ $f$
$||f(?l);\dot{B}^{s}\ell||\leq c||u;\dot{B}_{m}^{01}||p-||u;\dot{B}^{s}|r|$











$s=n/2$ . (7) $H^{n/2}$
. $H^{n/2}$
. $H^{n/2}$
. $H^{n/2}$ $H^{s}arrow L^{\infty}$
$(..- 9>n/2)$ . 1
$H^{s}arrow L^{2n/(2s}n-$ ) $(0\leq s<n/2)$ $s=n/2$







. $p>1,$ $s\geq 0$ $f\in C^{[_{S}]}(\mathbb{C};\mathbb{C})$ $(B)_{p,s}$






1 1/1 $|_{\mathrm{t}\prime}|$ $\mathrm{I}\backslash \mathrm{r}_{\eta}-\mathrm{I}_{-\epsilon}1\perp\rceil$ ) $\mathfrak{l}\mathrm{n}’/|_{-}1\backslash$$\leq$
. $M(x)=c_{\mathrm{e}\mathrm{x}}\mathrm{p}(\lambda x^{2}),$ $C,$ $\lambda>0$ , .
23
2 $f$ $(B)_{1+4/}n,n/2$ . $\lambda$ $C(\lambda)$
. $0<\rho<C(\lambda)$ $\rho$ $\epsilon>0$
$B_{\rho}(\epsilon)=\{\phi\in Hn/2|;|\phi;L^{2}||\leq\epsilon, ||\emptyset;\dot{H}^{n}./2||\leq\rho\}$
$\phi$ NLS $u(0)=\phi$ $u\in \mathcal{X}^{n/2}$ –
.
$C(\lambda)$ $C(\lambda)=C_{0}\lambda^{-}1/2,$ $c_{\mathit{0}>}\mathrm{o}$ , . $\rho$
$\epsilon$ \rho .
2 $f$ $\exp(\lambda|u|^{2})$ , 4/nu
.
$f(\uparrow x)=\pm(_{C}\lambda|u|2-1-\lambda|u|^{2})$ , $n=1$ ,
$f(u)=\pm(e^{\lambda|}u|^{2}-1)u$, $n=2,3$ ,
$f(u)=\pm(e^{\lambda}|u|^{2}-1)$ , $n\geq 4$
. $H^{n/2}$ $7\iota=2$















$H^{n/2}$ $f$ $\exp(\lambda|\uparrow l|^{2})$
. - $1+4/n$ . ( )
$s_{\mathrm{c}}(1+4/n)=0$ . 2 $||\phi;L^{2}||$
$p=1+4/7l$ $L^{2}$ .
$s>n/2$ .
$f$ \mbox{\boldmath $\phi$} .
1, 2 $s\leq n/2$
, . $s>n/2$
$H^{S}arrow L^{\infty}$ .
3 . . $(C)_{p,s}$
$(B)_{p,s}$ $M$ $\mathrm{R}_{+}$ –
.
3 $s>n/2$ $f$ ( $(C)_{1+4/}n,s$ . $n/2<\sigma\leq s$ $\sigma$
. $p>0$ $\epsilon>0$
$D_{\rho}^{s}(\epsilon)=\{\emptyset\in Iif^{s};||\emptyset:L^{2}||\leq\epsilon, ||\phi;\dot{H}^{\sigma}||\leq p\}$
$\phi$
$\mathrm{N}\mathrm{L}\mathrm{S}$ $u(0)=\emptyset$ $u\in \mathcal{X}^{\mathit{8}}$ - .
. 3 $f$
$|u|^{\mathit{4}/n}u$ .
$p+\epsilon$ $M$ . $||\phi;L^{2}||$ ( $||\phi;\dot{H}^{\sigma}||$
) 2 $p=1^{\alpha^{\mathit{1}}}+4/n$ $L^{2}$
. 3
1, 2 . $\sigma$ $n/2$ –
– $\sigma=n/2$
.
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